The old theory, claiming that man evolved exclusively from one center whence he spread over the Old World each time afresh after having entered a new phase of evolution, no longer tallies with the palaeontological facts. [Weidenreich 1940:381] We have puzzled over why this long-lasting debate about modern human origins has been so intense. The content and tone of this reply to our AA article suggest some answers to this question. We address these below, as well as the individual comments made about our work. This reply does not include all our disagreements with Stringer and B h e r ' s comment or with their other publications; but in response to their unacceptable assumption that specifics of their publications that we do not criticize can be taken as areas of agreement with them, we will try to address as many details as possible.
The Muddle m the Middle
One of our colleagues is particularly concerned that established and experienced paleoanthropologists seem to draw such different conclusions from the same data. While it is certainly not the first time this has occurred, we believe this debate can shed some light on how this happens. In this exchange we have found that there are three reasons why controversy persists over modern human origins.
Confusion about the Theory the Eve Theorists Are Defending
The definition of the Eve theory is clear and unambiguous, as stated in the classic Stringer and Andrews article (1988a) . To quote Stringer's definition (1989:122) in a publication where he describes the theory and cites Briuer as one of its sources:
Many recent proponents of this model have suggested Africa as the probable continent of origin of Homo sapiens, with an early Late Pleistocene origin for the species and an initiation ofAfrican regional differentiation, a subsequent later Pleistocene radiation from Africa, and a final establishment of modern regional characteristics outside of Africa.
They write of the intensity of their support for the Eve theory in no uncertain terms (in this and all subsequent quotations, the boldface in quotes is ours):
Although we feel that an African origin for Homo sapias is highly probable, the exact time, place, and mode of origin of the species cannot yet be determined. [Stringer and Andrews 1988a: 12671 I cannot at present recognize any unequivocal facts which would disprove even a global 'Out of Africa' model. [Briuer 1989 [Briuer : 1481 However, this is no longer the Eve theory that Stringer and Briuer defend, and according to them it never has been. Br5uer now maintains:
The extreme 'Out of Africa' model, which assumes that modern humans represent a different species than Neandertals and other archaic humans and that little or no hybridization took place between the latter and dispersing modern humans from Africa, is regarded even by its authors as merely a test model. [1993404] Stringer now describes his article with Andrews as follows:
My ceauthorship of a controversial paper in Science supporting the "Out of Africa" model for H . sapiens origins was not intended to imply that there was no evidence against the model or no problems with the supporting palaeontological and genetic evidence cited. [1992a:10] In this reply they now say they support a "recent African origins" hypothesis, and they "do not feel that the Eve concept. . . is a very useful way of characterizing" it. We would normally encourage a change of mind on this issue, but in denying that they ever supported the Eve theory, they lose the opportunity to explain where and why their minds have changed. Besides creating unnecessary confusion for those who have followed the debate, this leaves us uncertain about which of their ideas we should test.
Confusion about the Tho? the Eve Theorists Are Attacking
Simply put, Stringer and Bduer do not seem to understand the theory that they are so convinced is incorrect. When one of the authors first addressed multiregional evolution, he wrote: Under the multiregional model the marked morphological and metrical similarities of these geographically distinct crania [Piedmosti 3, Zhoukoudian Upper Cave 101, MladeE 1, and Zhoukoudian U p per Cave 1031 are explained as the result of parallel evolution from distinct Middle Pleistocene ancestors. [Stringer and Andrews 1988a: 12661 But as stated in a number of places, multiregional evolution is the antithesis of parallel evolution. Common trends throughout the species are explained by genic exchanges and common selection, acting on gene pools distinguished mainly by allele frequency differences. When this clarification was brought to their attention (Wolpoff et al. 1988) , the response was "some of the predictions are evidently not welcomed by proponents of the model" (Stringer and Andrews 1988b:774) .
Then in 1990 Stringer erroneously distinguished between a different interpretation of the multiregional model and "the gene-flow, or hybridization, model [which] traces modern populations back to a web of ancient lineages whose genetic contributions varied from region to region " (199098) . This is confiising because it is precisely the way Wolpoff, Wu, and Thorne (1984) have perceived and outlined the mechanisms of multiregional evolution on numerous occasions. For instance, in 1984 they described gene flow as "the latticework that connects populations of a polytypic species" (Wolpoff, Wu, and Thorne 1984:461) . Dropping this contention, Stringer recently asserted: "If we can turn away from a universal multiregional model for modem human origins, we cannot so easily exclude a dual African and East Asian ancestry model" (1993:222-223 ). But what is this "universal multiregional model"? lt is certainly nothing we ever wrote about. [96, 1994 Bduer (1992) seems equally confused, since he asserts that features displaying regional continuity do not show that there was regional continuity. Regional evolution . . . does not necessarily reflect regional evolutionary changes caused by local selection and/or drift and gene flow (Wolpoff 1989) , but merely the common presence of certain features which could just as well be explained by gene flow between archaic and immigrant modern populations [to help the reader, Bduer uses gene flow in two different ways in this citation, the second use seems to mean "admixture"]. [ 1992:92] With evidence of ancestry not acceptable for corroborating regional continuity, one wonders if Briuer is focusing on a methodology that allows the disproof of what he regards as the alternative explanation, the Protsch/ Briiuer theory of African origins. Not so, since he further maintains "it would hardly be possible to provide concrete evidence of typically African features among early modern humans in Europe and Asia" (Bduer 1992:89) . This approach provides a unique challenge for those concerned with the philosophy of scientific methodology, especially as applied to the criterion of falsification.
Singly or together Stringer and Bduer continue to construct one after another "mdtiregional evolution hypothesis" in a form they can disprove instead of trying to disprove the hypothesis originally advanced. In this reply they still characterize multiregional evolution as requiring "long-term, substantial, interregional gene flow," that "this approach accepts that allPleistocene hominids . . . are ancestral to modern Homo supipns,'' and that "it is unclear whether regional continuity features were supposedly being maintained through drift or selection."
Each of these characterizations is incorrect, and we ask the reader to examine some published comments on these issues:
We take no position on the issue of magnitude [of gene flow]; both large and small magnitudes for various species have been reported. Moreover, while the gene flow reported between adjacent human populations is usually anything but minuscule, we admit the possibility that this magnitude may be lower in other species, or in human prehistory.. . . It is our contention that over geologic time, this issue is irrelevant because genetic comparisons between human populations, or between humans and the African apes, show that the actual magnitude of genetic change to be accounted for during the evolution of Homo is surprisingly small. [Wolpoff, Wu, and [Our] view traces all modern populations back to. . . a web of ancient lineages whose genetic contributions to the present varied from region to region and from time to time. [Frayer et al. 199317 ; here, in claiming that all populations have fossil ancestors, we did not imply that every fossil left descendants]
Regional differences were maintained through a series of balances between (1) genic exchanges. . . and (2) selection (for some features) and drift (for others). [Frayer et al. 1993:17] We invite the reader to follow the advice of Stringer and Briiier and compare our various publications on these topics. While our understanding of the multiregional model has been honed over time and clarified in response to constructive criticism, we have unwaveringly maintained that clinal balances for regionll features have involved selection for some features and drift for others, and that our choice of features to illustrate the multiregional pattern avoided those that arose due to environmental adaptation. The distribution of many features may reflect regionality, but our point is that only a few can unambiguously show it.
Stringer and Bduer just do not perceive the implications of the clinal model that multiregional evolution is based on. For instance, in addressing the issue of whether continuities can be expected according to the Eve theory, they agree "with the proviso that limited hybridization could have occurredwhich might mimic the effects of in situ evolutionary change." The theory we have developed is based on the balance ofgenicexchange (read "hybridization" in their terminology) and I* cal selection and/or drift (read "in situ evolutionary change"). As we view evolution, these are not alternative explanations but integral parts of the same normal process.
Misunderstandings about Popperiun Science
The Stringer and Bduer response to our article provides a good deal of insight into how they approach science. For instance, they state "no attempt is made to test hypotheses of relationship," but then proceed to criticize our testing a specific hypothesis of relationship dictated by the Eve theory-our resolution of the trichotomy ofWLH 50, Ngandong, and LH 18.
A deeper problem is in their misunderstanding of the Popperian approach and the role of refutation in it. Perhaps most fundamental is their lack of appreciation that all statements of relationship are hypotheses to be tested. Their Eve theory helped develop convincing tests for us by providing an alternative explanation with contradictory predictions. The failure of this theory, as we have persistently stated, renews focus on finding other means of testing the multiregional hypothesis. It does not prove it to be m e .
We find that they misunderstand the significance of this. For example, Briiuer wrote:
It is incorrect for proponents of the Multiregional Evolution model to believe that specific indicators of a certain degree of continuity will provide support for their model while simultaneously helping to refute the replacement view. [ 1992:84] Butwhat, besides the observations of continuity in many places, could possibly support multiregional evolution? What besides that very continuity, when there is supposed to be discontinuity caused by African replacement, could better refute the Eve theory?
The The results based on mtDNAwith its special mode of inheritance and high divergence rate have become an important source of support for the assumption of an African origin of modern humans. [Briuer 1989:133] There is no fundamental contradiction between the evidence from DNA and that from the fossil record. [Bduer 1989:135] The problem is that the mtDNA evidence he cites describes a replacement process without any admixtureat all. As Eve theoristsstoneking and Cann (198928) once put it, "the rather staggering implication is that the dispersing African population replaced the non-African resident populations without any interbreeding.'' While Stringer and Briuer complain that it is inappropriate to claim that Br5uer holds an extreme view of total replacement, his embracing the mitochondria1 data allows no other interpretation. In fact, as long as their theory relies on the mitochondria1 evidence, their disclaimer that we set up a straw man by attributing to them an "extreme version of the Eve theory" ignores the fact that it is the only version possible.
Australasia
Stringer and Brtiuer clearly have difficulty in fitting this Australasian sample into their scheme. According to Stringer it "represents the greatest challenge to the Out of Africa model" (1992a: 15) . WLH 50 poses particular problems since, as we have repeatedlyargued, much of its anatomy mirrors that found at Ngandong, including a number of seemingly unique features that track well beyond the Ngandong material. In 1988 Stringer accepted WLH 50 as "the only credible morphe logical intermediate between middle Pleistocene Indonesian hominids and the late Pleistocene Australians" Andrew 1988a:1266) , then explained it away through the objectionable assumption that "perhaps Australia was a special case where t96.1994 local differentiation, cultural practices, or pathology led in some cases to apparent evolutionary reversals" Andrews 1988a:1267) . In this comment the explanation for the anatomy of WLH 50 is reduced to a pathological one. Never mind that the same anatomy is approached as part of the continuous range of variation in the Coobool Crossing specimens or that its expression in the Ngandong remains is not attributed to pathology or to cultural practices. Yet, even as these criticisms are raised, Stringer and Brauer turn around and seem to accept the normality of the specimen, when complaints begin that we did not compare it correctly to ascertain its place in human evolution. Of course, no comparisons would be appropriate if it were truly pathological.
Stringer and Bduer complain that in the trichotomy we tested (whether WLH 50 was phenetically closer to a possible Ngandong ancestor or to an African ancestor, as would be expected if the Eve theory were correct), we used Laetoli 18 for comparison to WLH 50 instead of comparing the Australian to Border Cave 1. We might have used Border Cave 1 to illustrate the ancestry enigma, but we chose the Laetoli specimen for formal comparison in order to load the comparison in favor of the Eve theory prediction. Laetoli 18, unlike Border Cave 1, at least retains a low, flattened forehead and supraorbital develop ment. Indeed, Bduer regards LH 18 as "stand[ing] almost at the threshold to modern humans" (1W2:87) : therefore, it should be a credible potential ancestor for them.
They maintain that "the use of OmceKibish 2 instead of LH 18 would have conipletely changed the conclusions drawn from table 1." We first thought they were referring to Omo-Kibish 1, which they both regard as a modern specimen. Because of its similarity to LH 18, we never thought to also use Omo 2 in the comparison. In fact, we avoided both Omo specimens because of their very uncertain contexts and dates.
What, then, is the place of WLH 50 in human evolution? WLH 50 and the Skhul/Qdzeh specimens represent early modern humans, according to Stringer and Bduer. Their theory requires that these geographically disparate crania should be similar, sharing a number of unique features because of their recent, common origin. In fact, Stringer and Brauer claim that "metrical comparison of WLH 50 with the early modern Skhul-Qafzeh sample shows an even closer resemblance in shape," citing an unpublished study for its verification. But the idea Figure 1 Lateral view of WLH 50 (above) and Qafzeh 9 (below). While considerable variation exists at the Skhd and Qafzeh sites, Qafzeh 9 is the specimen normally used to depict modernity in the Skhul/Qafzeh sample. Like WLH 50, it is a male. thatWLH 50 has any special similarities to the Skhul-Qafzeh hominids (as represented by Qafzeh 9) is easily dispelled by visual inspection of figure 1. We have not seen the unpublished study they cite, but we are deeply wary of any multivariate analysis that draws relationships that the eye can so easily discount.
Curiously, WLH 50 is forgotten when Stringer and Briuer examine what they regard as an essential prediction of the Eve theory. In their comment they maintain that they "would also expect (and have observed) that early moderns show a 'less differentiated anatomical form' in the sense that modem regional features were less, or not yet, established." This point cannot be supported with respect to WLH 50, and it is difficult to conceive of a better refutation of this specific prediction. Finally, we are at a loss to explain why Stringer and Bduer (and evidently Habgood) could not find the zygomaxillary tuberosity on Sangiran 17. Three of us have seen the original specimen and could easily iden-tify it, and the structure is clearly present on the cast. Also, since we consider the brows and upper nasal region to be part of the face, we argue for evidence of facial continuity between early and later Australasian groups. Overall, as our critics recognize, features at Ngandong are clearly found in the late Pleistocene of Australia, where, by virtue of their anatomy and behavior, the human populations are modern. This alone proves the Eve theory is incorrect.
North Asia
Stringer and Brauer reveal their lack of familiarity with the remains from this important region, although many of their comments cannot be attributed to this problem. For instance, we are criticized for the "unsubstantiated statement" that Zhoukoudian was "continuously inhabited." What we actually said was the site represented "a succession of closely related peoples with local cultural adaptations" (Frayer et al. 1993:20) . Gongwangling, which they refer to as the Lantian cranium, is not as "poorly preserved" as the authors maintain. Enough remains so that it is possible to observe that the maxilla is short, the base of the zygomatic process of the maxilla is in a very anterior position, and the upper face is flat. No possible distortion can have affected the expression of these modern Asian features, found in the region's earliest cranium.
Moreover, our emphasis was notjust on the features reflecting regional continuity in the pre-Zhoukoudian material but also on material that is both earlier and later. In the later sample, which is much more evenly distrib uted through the Middle Pleistocene than the Indonesian material, we pointed to the persistent evidence for continuity. We are criticized for discussing this sample because it is older than the replacement time, according to the Eve theory. But ifwe didn't review this material, we would lose important information indicating continuity and clear morphological links over time in the North Asian sequence, both of which are critical for testing the Eve theory.
The authors further characterize our statement that there are no African features in premodern specimens such as Jinniushan, Dali, and Yunxian as "particularly odd" since these specimens are surely "older than the dispersal event(s)" of modern humans. In fact, Jinniushan may quite possibly date to the same time as the postulated replacement in Europe and Africa (Pope 1992) . In China and the rest of the Far East the definite appearance of modern humans comes much later, at least on the basis of our current evidence (but see a discussion of Liujiang in Pope 1992 ). Yet, if the Eve theory was correct, we surely would expect African features to appear somewhere in the span between levels at Zhoukoudian and Jinniushan, as modern people purportedly invaded China. We cannot be more specific about when the signs for the invasion should appear since, as Stringer and Brauer must know, neither the expected dates of the invasions nor the dates of the Middle and earlier late Pleistocene sample from China are accurate enough to allow this.
The original framers of the Eve theory specified that the replacement involved only anatomically modern humans, sometime between 200,000 and 50,000 years ago; as Stringer once put it, the modern genes moved because the people carrying them moved. Stringer and Bduer clearly contend that only modern humans could have accomplished the replacement. What they totally ignore is that specimens reasonably dated to after the "replacement," such as Liujiang, also lack African features, while they do resemble specimens from before the proposed replacement event. Also, they ignore or deny the appearance of modern features in Asia prior to the appearance of (what they regard as clearly identifiable) modern humans. Both claim to see problems in the "archaic/modern transition" in Asia, citing as their basis the fact that key specimens were incomplete and/or distorted. They contend that the Dali face would have been longer if it were reconstructed properly and that the Yunxian specimens are too distorted to be of use. However, the "compressed condition" of Dali, which Stringer and Brauer refer to, is minimal, and their repeatedly asserting otherwise will never turn it into a Neandertal. The features of the twoYunxian crania, probably not much older than Dali, also demonstrate that numerous modern Chinese features appear before the modern Chinese. They are indeed distorted, but in spite of this, the differences between these specimens and Dali are quite evident. For instance, the faces are relatively massive and show alveolar prognathism. But ifdistortions and reconstructions cannot prevent the observations of difference, they also cannot prevent the recognition of similarities, as was quite evident in Li and Etler's (1992) report. A third specimen, the Jinniushan face, is not compressed or distorted. In spite of the condition of these specimens, the North Asian features of a flat zygomatic and horizontally AMERICAN ANTHROPOI.OGIST [96, 1994 oriented inferior zygomaxillary margin are clear in all of them.
Pope (1992) did in fact state that Jinniushan does not fit either complete replacement or an isolated continuity interpretation such as that suggested by Coon (1962) . Wolpoff (1985) has made a similar claim for the Hexian remains. These Asian specimens reflect the important role of genic exchanges throughout the course of human evolution and undermine any attempt to show that Asia was somehow isolated from the rest of humanity. Proponents of multiregional evolution base their evolutionary modeling on the persistence of genic exchanges, a contention now clearly supported by the mitochondria1 evidence (Templeton 1993) . What the anatomical or genetic evidence cannot support is the interpretation of complete lack of admixture in the origin of modern Asians. In the end, we fail to understand how our description of "the vnriation in and complexity of the Chinese evidence," and indeed of the evidence from other regions, can validly be turned into a disproof of multiregionalism when it is a necessary consequence of the processes underlying our observations.
In their attempt to discredit multiregionalism in North Asia, Stringer and Bduer restate their assertions that regional continuity in Asia is based on features that are plesiomorphic and/or occur in other regions, often even at higher frequencies. We question whether the phylogenetic approach is relevant in this debate, as it must be based on variable features compared between groups that are not monophyletic in any sense. As for the appearance of Asian features in other regions, Habgood concludes:
The present investigation has, however, demonstrated that there is a combination of at least four morphological features that seem to be indicating a relatively high degree of morphological continuity within the [Australasian] region. [ 1989:268] Combination is the key to his claim, as no single feature can be expected to distinguish populationswithin a polytypic species. Nevertheless, our argument with Stringer and Briiuer is over not these precepts but the data themselves.
In the case of incisor shoveling, Stringer and Bduer never come to grips with the fact that maxillary incisor shoveling in the known fossil Chinese incisors is still 100 percent. Moreover, it is only by collapsing the data to include expressions of shoveling weaker than ever found in fossil Chinese that the high frequency of more than 70 percent can be obtained from the North African sample. There is no absence of suitably detailed data on shoveling in the literature, and our table 2 (Frayer et al. 1993 ) is a straightforward presentation of the shoveling data, data that they assert we have never presented. However, as we pointed out, all this may be irrelevant to the issue. Cnimmett's (1993) reduction of shoveling to three independent anatomical variables provides unambiguous evidence of regionally unique patterns. These will be detailed in her forthcoming dissertation.
Turning to the issue of ear exostoses, Stringerjustifies his use of this feature in 1992 by claiming that when he first studied it in 1987, "he could not have anticipated the revised list published by Pope four years later." We are puzzled as to why Stringer was not able to anticipate their absence from regional continuity discussions in either 1992 or 1987, since this w a s based on a widely available article published by Kennedy in 1986. Finally, we wonder why the authors, one of whom has been instrumental in convening conferences and editing volumes on new dating techniques and their relevance to human evolution, should now insist that we accept as valid some Chinese dates based on the Uranium/Thorium analysis of teeth (Chen and Zhang 1991) . A reference in one of the p u b lications Stringer has edited cautions the reader against doing so (Schwarcz 1992) . In fact, the dates we continue to accept as the best available estimates for the Chinese fossils follow Schwarcz's guidelines. We can imagine our critics' comments if we had accepted these dates based on uranium series analysis of teeth.
In sum, what we do not want to see obfuscated by the complexity of this discussion is what any model of the region must account for: (1) the appearance of modern features before modern specimens; (2) the continuity between premodern and modern samples; and (3) the absence ofAfrican features in the earliest moderns, or their immediate ances tors. Evidence for all these is inarguably present in the North Asian sequence, and each point refiites the Eve theory.
Europe
In manyways Europe still presents the most intractable problems in the analysis of local evolution .in the late Pleistocene, no doubt because the evolutionary pattern is complex, reflecting changing balances of genic ex-change and local selection and/or drift. All the participants in the debate have come to recognize the difficulties of identlfying transitions. Part of the problem is that normal variation makes it impossible to i d e n w transitional specimens; but only samples, and not individuals, can be transitional. When we write that Vindija, the focus of most of their criticism, is transitional, the transitioRal morphology we recognize is represented throughout the sample. Thus while it may be diffiadt to identlfy a single fossil.as transitional. particularly if it is fragmentary, this is far less of a problem when dealing with a series of specimens that demonstrate a common morphological pattern reflecting intermediacy between earlier and later samples.
It is apparent that the Eve theorists cannot agree on whether there were any transitional samples in Europe. Stringer regards Neandertals as a separate species, but Bduer identifies the Hahnofersand frontal as the result of (what he calls) hybridization. There are disagreements about transition issues in our camp, also. Smith views the Western European Neandertals as showing "little evidence of evolutionary trends in the modern human direction" (Smith et al. 1989 :50'), while both Frayer (1992) and Wolpoff (1989) have detailed their claims that such trends were present and significant. We differ to some extent also on the balance envisaged between genic exchanges and local influences oriented by changing selection, in the origin of the postNeandertal populations (compare Frayer 1992 and Smith 1991) . This is misunderstood, however, as Stringer and Bduer seem to regard Smith's interpretation-namely, that extraneous influence played an important role in the origin of modern Europeans-as a reversal of the argument that the Vindija homiriids are transitional. This would be true only if we regarded the origin of modern Europeans an a phenomenon totally independent from the emergence of modern morphology elsewhere. If this is indeed what they think, it reflects a' problem we have already discussed-their misunderstanding of mrdtiregional evolution, which stresses regional interconnection rather than isolated in situ regional evolution. Furthermore, they seem to suggest that accepting a role forextraneoiis influences in the origin of modern human morphology in any region supports their perspectives. However, it is clear, even in this response, that they regard the contribution of non-African archaic humans to modern human gene pools to be relatively minor.
Even for the extreme position within our small group of authors, the contention that extraneous influences probably played a catalytic role in most areas, it has been argued that local contributions were also considered "extensive," even in Europe and Western Asia (Smith 1991:234) .
The cause of these difficulties is neither the confusion of hybridization and in situ evolution (whichwe perceive notasalternatives but as intertwined aspects of the evolutionary process) nor that we are unable to identlfy which specimens in fragmentary collections are juvenile (the unsubstantiated claim Stringer and Bduer repeatedly make about the Vindija sample, in spite of the fact that neither has studied the collection). The difficulties are a consequence of the application of the bankrupt type concept. Stringer and Bduer assume that Neandertals are a type apart from the populations that followed them in time-a different species, according to Stringer. Yet they have dramatically failed to define or describe what makes the morphology of the post-Neandertal populations unique. Stringer's attempts to do so have resulted in a definition for "modern" humans that excludes Holocene Australian fossils (Wolpoff 1986) and living Australians (Brown 1990) from the human species. (We contend that Neandertals are not a type apart in the first place.)
What we find disturbing is the "can't win" position our publications are cast in. For instance, in our group paper in AA and in publications prior to it, for example, Frayer (1992) and Wolpoff (1989) each systematically compared the merits of a European Neandertal versus Skhul/Qafzeh ancestry for the post-Neandertal Europeans. Yet Stringer and Brriiier write that "if there are plausible alternative ancestors for the earliest modern Europeans, such as the Skhul-Qafzeh sample, these should be added in all the relevant comparisons." Yet, after making this claim they admit we did actually put Skhul-Qafzeh into the relevant comparisons, but complain that the sample sizes are too small for them to be meaningful. "The small sample sizes for Africa and Skhul-Qafzeh mean that sampling error could be giving us spurious absence in these groups of a feature." Like us, the reader may wonder which procedure Stringer and Briuer would have preferred.
In another example we are criticized for including the Vindija 207 mandible in the Upper Paleolithic sample "since this could in fact be a late Neandertal." The specimen was excamted in situ from an early Aurignacian [96, 1994 layer determined by the apparent association of a split base bone point. If this association is correct, identlfying Vindija 207 as a Neandertal would be a disproof of the "Aurignacian = modern assumption" that pervades so many publications (Stringer and Gamble 1993) . We could have included it in the Neandertal sample, but then we would have been criticized for assuming that Neandertals made split base bone points typical of the early Aurignacian. We are accused of using a "double standard" in our assessments of the Vindija and Klasies remains. For example, they chide us for making "the dubious claim that the Klasies frontal 16425 may be immature" and not mentioning that possibility for the "similarly fragmentary Vindija frontal pieces" at the same time. In fact, it was experience gained in trying to separate subadults from adults in the Vindija frontals Ranyard 1980 Wolpoff et al. 1981 ) that led us to the suggestion that the Klasies specimen might bejuvenile (see Smith 1992 for further discussion). Indeed, we have always been careful to exclude from comparisons those Vindija specimens that are likely to be juveniles, and the same care applies to the inclusion of the Klasies frontal in comparisons.
We do not believe we are guilty of "misrep resentation of recent research results concerning body proportions." Whatever the explanation for these, there is no evidence of a significant change in these in the post-Neandertal European sequence and a great deal of ambiguity in these for the Near Eastern sample (Frayer 1992) . The problem we have with the "heat-adapted ancestry" interpretation of these proportions is that it confuses the underlying cause of the limb proportion-climate relationship with the cause of the Upper Paleolithic Europeans' deviation from it. Generally, deviations have a different explanation than that of the relationship from which they are deviating. Stringer and Bduer never discuss the fact that if climate were the cause of limb proportion variation in Europe, their "warm adapted Cromagnons" would become cold adapted and their limb proportions and body size would have changed to be more Neandertal-like (or Lapplike, or Eskimo-like). The fact that they remain stable exposes the invalidity of the Stringer and Briuer interpretation.
Africa
Stringer and Briuer are perhaps most critical of our discussion of the African evidence, a critique that we believe best illustrates the weaknesses of their position. Stringer and Briuer incorrectly state that we constantly devalue the African evidence compared to that from China and Australia. Actually, we find it critical, as the testing of their model rests on its two necessary predictions that involve Africa: (1) the earliest modem humans will be found in Africa, and (2) the earliest modern humans out of Africa will have African features. They admit to the first, but on the second point their position is less clear. In fact, we are accused of a "serious misrepresentation" on this issue, with Stringer and Briuer stating that their position is that "the earliest modern humans should resemble their proposed African ancestors . . . and not modern Africans." The problem is that we cannot reconcile this with Briuer's published remark on this issue: "The ancestors of the inhabitants of Europe and Western Asia of some 30,000 years B.P. consisted of modem Africans with some admixture of Neandertals" (1989: 139) . We have some dfliculty also in reconciling it with Briuer's recent description of the ER 3884 cranium, a specimen that he believes dates to between 100,000 and 500,000 years ago. He describes the specimen as having "features and dimensions that do not fall outside the range of African anatomically modern Homo supiens" (Bduer et al. 1992:119) . Thus, as we maintained in the initial article, Briuerseems to agree with Stringer's position that African regional features developed early in the origin of modern humans and before their dispersal.
Most of their commentary is focused on the first point. Our position reflects our firsthand knowledge of the material; our comparative analyses; our reading of Andrews (1988a:1266) , who describe the African record as "sparser" than other regions; and our acceptance of the cautions that Rightmire (1979 Rightmire ( ,1984 Rightmire ( ,1986 has persistently expressed over the years.
If we seem critical of the dates that are said to support an early appearance of modern humans in Africa, it is because we are concerned about their uncritical acceptance. It is difficult to express more confidence when the Eve theorists themselves cannot decide which dates they believe are correct. Stringer, for instance, attributes a date near 50,000 years ago to Omo 1 (1989:77) ; but Briuer (1992:89) declares the correctness of the 130,OWyear date, stating "Wolpoff s claim that an age of 40,000 years for Omo 1 is just as sound as a higher age . . . contradicts the factual situation." We argue that if 40,000 years contradicts the factual situation, 50,000 years cannot be much better. The real problem is that there is no date for Omo Kibish, although, like Border Cave, it surely is Pleistocene.
Beyond the question ofdating the material, the bulk of their criticisms are focused on the discussion of the Klasies remains. We made a referencing mistake in citing these authors and Delson for attributing modernity to Djebe1 Irhoud, Ngaloba, and Florisbad (only Delson has done so). If we seem confused about what Stringer and Brauer have called them, it may reflect the fact that they are described as "part of an archaic sample that nevertheless shows transitional features" in one place (this commentary), but as standing "close to the threshold to modern humans" (for Floris bad) or "almost at the threshold" (for Ngaloba) in another (Briuer 1992 87) .
Whatever confusion persists about the characterization of these specimens, there is no mistaking Stringer and Brher's descrip tion of the Klasies sample as a representative of early modern humans. In fact, they quote one of us to this effect, stating that they agree with Smith's contention that "the somewhat primitive aspects of certain features in this sample (particularly in the KRM fossils) . . . are to be expected in early representatives of modern humans" (1992248). They then contend that arguments in Frayer et al. (1993) regarding the nonmodern status of the Klasies specimens represent a contradiction or application of a "double standard." But the quote they cite refers to a sample that includes Border Cave and Omo Kibish 1, which are indeed modern with some archaic features, along with Klasies. Smith (1992:246) has also suggested that the assessment of Klasies morphology has been strongly influenced by the assumption that they are contemporaneous with and part of the Same sample as the more modern-appearing Omo 1 and Border Cave specimens. This is consis tent with our contention that modernity is a characteristic of samples and not necessarily of individuals (and see Wolpoff and Caspari 1990) . Smith further argued that it is worthwhile to see how well the KRM sample, the only supposedly modern sample firmly dated to around 100 kyr, conforms to a modern human pattern without the influence of the possibly younger Omo and Border Cave specimens. [ 1992:246] When this is done, the KRM hominids appear more archaic than has generally been acknowledged (Smith 1992; Wolpoff and Caspari 1990) . Wolpoff and Caspari argue that modernity must be a sample characteristic, and not based on one or two features in isolation, for if it were, there are much better candidates than Klasies for moderns and these come from outside Africa or Western Asia. Therefore, there is no contradiction or double standard in our analysis of the Klasies specimens. We are surprised to find this charge, and we protest its derisive tone, especially with respect to our treatment of Vindija. This is not the first time Bduer has challenged the transitional nature of the Vindija sample based on his perception of its fragmentation and the potential problems of sex and agedistributions (1992:92-93 );yet he has never suggested that these same doubts might apply to the assessment of the Klasies hominids.
The characterization of modernity for the Klasies sample is incorrect, in spite ofstringer and Bl;iuer's attempts to shoehorn the frontal, zygomatic, and mandibles into a modern frame. For the zygomatic they rely on two arguments: (1) the measurement used "is based on a misunderstanding of Martin's measurement 48(3a)" and (2) the size and morphology of the zygomatic can be matched "among recent European material." The Klasies zygomatic is incomplete in that it does not include any of the zygomaxillary suture, although its break is near the suture position. Wolpoff and Caspari (1990) did a comparative analysis of the specimen and provided Smith with an estimated measurement. This was taken from the most medial point preserved on the orbital rim to the most medial point preserved on the lower border of the zygomatic. With the Klasies fragment aligned on other specimens (this is easy to do as the entire frontal pillar, thejugal notch and some temporal process behind it, and the entire inferolateral corner of the orbit border are present), Wolpoff and Caspari found that the closest measurement of zygomatic height that could be taken on complete specimens was Martin 48( 3) (the projection of the zygomatic below the Frankfurt Horizontal, as defined by the line connecting the lowest points on the orbital rims). They found also that on the complete specimens, this measurement was always greater than the height measurement that could be taken in the positions (described above) preserved on the Klasies bone. Therefore, the Klasies measurement was considered a minimal estimate. Smith did not discuss these details because he did not foresee that the competence of the researchers would be questioned. Beyond this, no amount ofargument could negate whatvisual comparisons so clearly show: the Klasies specimen is larger than any Middle or Upper Pleistocene SubSaharan African zygomatic except Bodo. Also, polemics cannot negate indications of other archaic features, such as the frontal pillar detailed by Smith (1992) .
Actually, Stringer and Bduerdo not report these comparisons. They do not compare the anatomy or size of the specimen to other Africans, archaic or modern, but choose instead to provide a comparison with recent Europeans. We might consider this to be valid if we were to assume that the Klasies population is ancestral to recent Europeans, but we prefer not to assume the answer to the question we are researching.
Finally, despite their criticisms, we maintain that there are no "transitional sample" mandibles against which to compare the Klasies specimens. The mandibles they claim to be part of the African transitional sample are problematic. Djebel Irhoud 3isasubadult and should not be compared to adult specimens. The Cave of Hearths mandible is likely older than the range of the transitional sample, based on its archeological associations, similar to Kabwe. The Haua Fteah specimens are essentially fragmentary and provide no meaningful comparisons for the issues debated here. Moreover, Bduer describes them as part of a "Neandertaloid population" with "strong affinities to Tabun/Shanidar Neanderthaloids in both their metric and nonmetric features" (1984:386) . We find his published comments difficult to reconcile with his current assessment that the Haua Fteah mandibles are transitional.
Western Asia
Stringer and Briuer cri ticize our sta tement that "Skhul and Qafzeh samples. . . show no particular resemblances to 'Africans' or to samples from the European Upper Palee lithic" (in reality, what we said was "no unique resemblances"). Since they conclude their discussion with the comment that "it would be wise to remain cautious about specific links," we are nnsure why we were criticized to start with. In fact, if we seem confused in our discussions of what Stringer and Bduer have written on these important sites, compare their assertion that "the Skhul-Qafzeh sample is the most plausible early late Pleistocene ancestral form for early Upper Paleolithic crania," which cites as one of its :sources Stringer (1992a) , with Stringer's actual statement:
if the Skhul-Qafzeh hominids are now correctly dated, they seem too ancient to serve as the direct and exclusive ancestors for the earliest 1% supipns of Europe. [Stringer 1992a:9] Their own citation problems are not limited to quotes from their own papers. For instance, in considering Corruccini's (1992) study of the Border Cave 1 and Skhul remains, Stringer and Briiuer accuse us of "double standards" in that we strangely fail to quote [Corruccini's] agreementwith other workers in also finding "no support for the multiregional continuity idea" and no evidence for an ancient origin of modern regional differences [citing Cormccini 1992:444] . In fact, it is not clear that Corniccini agrees with the "other workers" whose views he summarizes in the quoted section of his article. What he says of his study and in his summary of different views is:
The results raise perplexing questions about the interpretation of [the Skhul population and West Asian Neandertals as] two supposedly long-separated species [1992441] [and] results presented above do not fit the reductionist "out-of-Africa" model and raise anew the perpetual difficulties with the presapiens interpretation of Neandertals (broad sense) and AMHS as separate species. [ 1992:444] In another example, Stringer and Brriuer attribute to us the claim that "early modern and Neanderthal specimens were essentially members of the same polytypic population." What we actually said was "the Levant sample as a whole cannot be separated into 'Neandertaloid' and 'modern' sets on either anatomical or behavioral (archeological) grounds." Thus, when they assert that they find this "polytypic population" view unrealistic, they are addressing a straw man (or perhaps a straw population). What they never address is the fundamental point that according to the Eve theory, those hominids must be two different species.
Stringer and Bduer ask whether there is evidence that early modern humans and Neandertals in the Levant utilized the same stylized burial customs, hunted the same game, and even used the same butchering practices. The last detail was provided byJohn Speth, who has been analyzing faunal material from these sites, and the former two come from papers that appeared in volumes edited by Stringer (Bar-Yosef 1992; Shea 1989) .
Why Modem Humans?
From a more general and theoretical perspective, we were intrigued by Stringer and Bduer's attempts to explain why the dispers ing Africans were so dramatically successful. Responding to our observation that there is no evidence for a spreading technological advantage, they suggest an emphasis on the "more general concept of a behavioral advantage, since this could cover innovations in such things as language, cognition, planning depth, and social structure (including repre ductive success)" as possible explanations for modern human adaptive advantages that "might not be directly reflected in lithic technology."Yet even such diametrically opposed interpretations of fossil hominid brain evolution such as those of Falk (1987) and Holloway (1983) agree that fossil brain anatomy indicates that language was present by the time humans first left Africa, some 1.2 million years ago if not earlier.
Stringer and Bduer's other speculations about improved mental abilities and new social structures (with or without reproductive success) remain as conjectures for which there is no evidence at the time of the s u p posed African migration and replacement. When there is evidence interpreted to show massive behavioral change, European archeologists recognize the problem that the Upper Paleolithic "explosion" occurs long after the appearance of so-called anatomically modern humans. Archeologists in China continue to wrestle with the fact that massive behavioral change never seems to have occurred at all in China, although of course modern humanity is there as well. In neither area can one demonstrate any anatomical change in the brain to coincide with behavioral change. Even Eve theorists such as Harpending and colleagues (1993) now admit that the expansions they can find in past human populations correspond to the spread of modern technology and not modern morphology. The fact remains that proponents of the various replacement scenarios have yet to come up with a viable mechanism to explain wholesale replacement.
Perils and Pitfalls
Stringer and Bduer state that changes in mtDNA analysis have occurred too fast to allow comment: "we will not deal with Frayer et al.'s dismissal of mtDNA evidence for ET and RAO because the debate has moved on quickly." This breaches the warning of Stringer and Andrews, who cautioned that "paleoanthropologists who ignore tlie increasing wealth of genetic data on human population relationships will do so at their peril " (1988a:1268) . The genetic consensus that has recently emerged totally dismisses mitochondria1 and nuclear DNA as providing any support for an out-of-Africa hypothesis.
Templeton's review in AA covered much of this ground, but even some Eve theorists have now questioned the ability of genetics to detect or predict ancient population replacements. For example:
If there was indeed a single large expansion from Africa about 100,000 years ago we should see the signature of it in the mtDNA differences, but instead we see indications of multiple later expansions associated with modern technology instead of modern morphology. [Harpending et al. 1993:495] It is not surprising Stringer and Briiuer wish to ignore the new developments. The wealth of genetic data not only overturns the Eve theory, it is a clear disproof of the Protsch/ Bduer "AfreEuropean supias" theory, the "recent African origins" theory, and any other worldwide replacement model involving ancient populations, whatever Stringer and Bduer may choose to call it.
While it may seem like we have addressed all the contentious issues raised by Stringer and Bduer, there are a number ofothers that we have not discussed. In spite ofstringer and Bduer's remarkable belief that contentions not criticized in our original article are therefore points of agreement ("Frayer et al. limit their detailed criticism to this one point of shoveling.. . . We take this to indicate their general recognition that the critique of the Asian and Australian clade features made in Stringer [ 1992bl isvalid"), we will resist refuting many of their other arguments and leave these for our future articles or research by graduate students.
Finally, Bduer has recently asserted that "supporters of 'Multi-regional Evolution' try to keep their concept alive by making others and probably also themselves believe that their model can still be supported (1993:403) . A similar theme occurs in this reply, and we strongly take issue with its nonscientific implications. Like Weidenreich, we have demonstrated that the replacement or "Eve" theory does not tally with the paleontological facts, and it is not surprising that [96, 1994 Stringer and Briuer react so strongly. This is not because our writings reflect inept scholarship, double standards, incompetent science, or poorly conceived epistemology; it is because their theory of modern human origins is wrong, and the facts we have presented show it.
